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The following two U.S. Patents each disclose a 
magnetically stable spin-valve sensor using either hard 
magnetic biasing layers or ferromagnetic biasing layers: 

1) U.S. Patent 6,324,037 to Zhu et al . , "Magnetically 
Stable Spin- Valve Sensor." 

2) U.S. Patent 6 , 222 ,707 to Huai et al . , "Bottom or Dual 
Spin Valve Having a Seed Layer that Results in an 
Improved Antif erromagnetic Layer." 

U.S. Patent 6,322,640 to Xiao et al . , "Multiple Thermal 
Annealing Method for Forming Antif erromagnetic Exchange Biased 
Magnetoresistive (MR) Sensor Element," discloses a method for 
forming a double, antif erromagnetically biased GMR sensor, 
using as the biasing material, a magnetic material having two 
crystalline phases, one of which couples antif erromagnetically 
and the other of which does not . 

U.S. Patent 6,118,624 to Fukuzawa et al . , "Magneto- 
Resistance Effect Element Having a Magnetic Biasing Film, 11 
discloses a mechanism for alleviating an adverse pinning effect 
by use of a hard magnetic biasing film which has a higher 
saturation magnetism than the free layer being biased. 
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